An approximation formula for the mean waiting time of an M/G/c queue is proposed. It estimates the mean waiting time from a moment of order Q~ 2, rather than the second moment! of the service distribution. 
the above two approximations on a variety of cases designated in Table I in Section 3. The result of the test, which is summarized in Table 2 in Section 3, shows that the~e approximations are fairly 151 good for queueing systems with convolutions of Erlang distributions as the service distribution. But for some queueing systems with mixtures of Erlang distributions, they are not good. It seems that the use of the 2nd moment causes the unfitness. As will be discussec in the next section, the 2nd moment is not suitable for estimating the mean waiting time of a multi-channel queueing system, especially of a system with IQW traffic intensity. A moment:
of lower order than 2 will be rather adequate to estimate it.
In this paper we explore a new approximation formula which estimates the mean waiting time EC (W) from a moment b a of order a < 2 of the service distribution. From several natural conditions stated in the next section, we can derive the following approxima tion formula.
where a is the unique positive number suc:h that
where r(z) is the gamma function. This formula was also tested in the cases designated in Table 1 . The relative error has been less than 10%
in every case in the test, and in most cases this approximation has been better than the previous two approximations, especially in cases of mixture type service distributions.
Similarly we can derive an approximation formula for the variance 
is approximated by
The relative error of the approximation has been less than 21% in every case designated in Table 1 . 
is proportional to the integral in (2.2) for sufficiently small in the integrand is a constant function (this is the case if then the integral is proportional to b 2
, and it becomes reasonable to estimate ECOI)
increasing function vanishing at infinity. So, the masses of C at large
x's less contribute to the integral, and it seems rather adequate to estimate
from a moment of lower order than 2.
Next, associated with the above queueing system, let us consider another queueing system with c channels, a Poisson arrival process with rate A' = Alp, and a service distribution function (2.4) There is another property which shoulc be satisfied by approximation formulas.
If the time scale of a queueing system is changed, then the mean waiting time of the system changes proportionally to it.
To say more precisely, let EC*(rv) be the !'lean waiting time of a queueing system formed from the qlleucing system under condisderation by changing the time scale so that the arrival rate ~* = ~/O and the service distribution function 
where a is a proportional coefficient. To prove this, we note that from (2 • 6) and ( 2. 7) (2.9)
for any p and 8 such that 0 < p < 1 and 8 > 0 0 Substituting (2.10)
The function in (2.8) contains two unknown constants a and a •
In order to determine the values of them, we will im~ose the condition that the approximate value coincides with the exact one if the service distribution is an exponential distribution, Le.,
or if it is a deterministic distribution, Le., C(x) = 0 for x < b l and
Consider the case where the service distribution is the deterministic distribution.
In this case, we will write ED (W) and ED(W) instead of 
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(iii) and a half of (iv), but it does not satisfy ED(W) = ED(W)
The Page's formula (1.2) satisfies (i) with a = 2 (iii) and (iv), but it does not satisfy (ii).
The approximation formula (1.5) for the variance of the waiting time is 2 derived by applying a similar argument to the quantity V
C(W) -(ECU!))
The reason for considering the quantity rather than VC (W) is that the approximation formula derived from the quantity agrees with the Pollaczek's formula (2.15) for a single channel queueing system, but the corresponding one derived from
does not.
Numerical Test for the Approximation Formulas
For the test of fitness of the approximation formulas, the author calculated the means and variances of waiting times for the cases described in The approximation formulas (1.1), (1.2), (1.3) and (1.5) were tested for queues designated in Table 1 . The maximum relati ve errors of the approxima te values are tabulated in 
Convolutions of two Erlang distributions with phases
then b et b et 1 1 (k-l)! f (k + et) 1 (1 + a)(l + %) k et et (1 + k-l) f (a + 1) • So,
